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« Soil is one of the fundamental bases. Disadvantages?

 Solil fertility air. 2018) «  Toxic chemicals (dangerous)

« Nutrient «  Air pollution (NH,, CO,, CH,)
* Water Pollution

* High time to realize that this crop production input

* Fertilizer - |n0rganiC Fertilizer and OrganiC IS dep|et|ng our environment and ecosystem.

fertilizer ..
(Savoy, 2018) «  Price increment from year to year.

* (Chandini et al., 2019)

* Inorganic or Chemical fertilizer - increases the /
plant growth efficiently.

Alternatives?

« Utilization of organic waste
» Organic waste is easily decomposed by microorganisms in nature so that the
Impact is far safer compared to inorganic fertilizers.
« Liquid organic fertilizer is more easily absorbed by plants and in the form of
concentrate so it is more economical because it can be diluted.
(Rahmad et al., 2019).



Food W

Food waste can be categorized unconsumed food
substances that are disposed or recycle.

Food waste generated: Food wastes can be recycled into organic fertilizer
v
v
v * Decomposed in anaerobic digestion.
v
v Bratovcic et a/,, 2018
Malaysia produce Benefits of the production of organic fertilizers from
food waste

15,000 tonnes food waste every day

Reduced amount
Reduced emission
Increase farming

RM 225/month thrown away by average Malaysian (Lih Min, 2015)
household

80%0 of waste is contributed by the unused parts of fruits
& vegetables

Emits methane gas that traps heat in our atmosphere

Siva Manikam, 2020; Global Initiative on Food loss & Waste Reduction (FAO), 2019



LITERATURE
REVIEW

* Food Waste Management
e Advantages

* Pak Choy (Brassicca rapa
var. chinensis)




FOOD WASTE MANAGEMENT

22

- 2 | CARn -

FOOD WASTE. NOW IT RECYCLES 95%
(DOUGLAS BROOM)

M Household residents pay the disposal costs
according the quantities of food waste they

produce (Ministry of Environment, 2015).

* SOUTH KOREA ONCE RECYCLED 2% OF ITS

« FROM WASTE TO ORGANIC FERTILISER IN
NEPAL (myclimate)

M Project type: Waste Management and
Compost, Kathmandu, Nepal




ADVANTAGES

CF100 CFE0 CFe0+0M2Z0
PRTETIER //F-.'\H-.n?\ Pyalue  Fvalse  Pwalue  Fwvalue
Cvgamec matted 3.855 Q.08 3.23 0.014 g.30
Avadable N / J0.53 \ 0000 58.15 0.000 37.26
Avalable P 819 0.000 15.58 0.003 1413
Avalable K 44 67 0.000 i 10 0.000 56.04
Calalase aclivity 2347 0.000 27.80 0.000 23.58
Lirease activity 3832 0.000 3043 0.000 44 26
Acid phosphomonoesherase achnity 2186 0000 16.26 0.000 17.01
Taltal Cu 1.19 0.355 3.58 0.008 2.26
Total Pb 3498 D005 2.35 0.053 4.1
Total Zn 1.81 0130 1.E1 0.129 493
Tatal Cd 281 0025 1.BD 0132 2.m™M
Total Cr 0. 0497 363 0.008 3.85

"' CF100, 100% chemical fertlizer; CFBO0, B0% chemical ferfilizer, CFE0+OM20, B0% chemical ferilizer and 20% cfganic fertlzer,
CF40+0MA0, 40% chemical fertilizer and 40% organic fertilizer.

The eflect of planting season on the lested paramelens were analyzed separated with respect 1o each different reatments by one-wey

ANOVA with repeated measures.




Froductiomn

L o P K Using - -
Produck Source Biostimmulamnits PH 2 Providers Organic
(/L) =Ly (/L) Instructiosmns Certificatiom
R F) £ s & , £ , £ £
hermical
NPK SR ¢ 8.9 2677 58.2 1844 0.20%, ¢ #
reagent
Shenbotai
Biotechnology and China QOF[» *
L1 shrimp extracts chilfosamn 72X R0 1.3 2332 0 25% Chemuical Co, Led certified
Zhanjiang, organic
Cuangdong,. China
Tiancibaaoy
henrt Agrtculiural amd
L2 I nﬁl o humic acid 1k 14001 114 169 5 0.17% Technobogy Cor, r
E Ltd., Changsha,
Humam, China
Wenxing Biotech Chimua (TR
L3 vermicomp-nst amino acids 4.0 49100 oF 555 0 25% Co., Ltd., Shanghai, certified
Chira organic
T Qingdac Seawin
seavwresd : - N— Biotech Caroup Co., EL # certified
L4 enclracts alginate 7.1 i3 13.0 51.00 . 17 % Lid., Qingdao, crganic
Shandong. China
i TOE China OFDC
L5 fish extracts fish emulsion 3.6 91.3 13.6 485 0.20% sty by - certified
Co, Litd., Ningde, organic

Fujiam, {China

Motes: ! The concentration of N, P and K in the mineral and organic fertilizers was determined by the chemical
analysis methods in Section 2.3; 2 OFD, Organic Food Development Center; 7 ELl, European Union.

In the short-term pot experiment, the liquid organic fertilizers significantly promoted root and aboveground growth

on chrysanthemum ;; ., 41 2017

The order of growth promotion was: L1 (shrimp extracts) > L2 (plant decomposition) > L4 (seaweed extracts)/L5 (fish extracts) > L3

(vermicompost)



OBJECTIVES

To characterize the liquid organic fertilizer (LOF) from
fruit & leafy vegetable waste when fermented using
yeast as inducers at different fermentation duration.




Methodology

Preparation of liquid organic fertilizer

First Step

Fruit & vegetables waste

collected from the market
®

Second Step

The waste cut in small

pieces +2 cm

Third Step

10 kg of food waste (9 kg leafy
vegetables, 1 kg fruits
unmarketable waste)+ 1 kg of
inducer + 20 L of water were mixed

Fourth Step
The mixture fermented in
black plastic bin at ambient
temperature for 30, 45 and 60
days. The
mixture stirred every 7 days

during fermentation process.




Experimental Design &

- CRD with factorial arrangement of treatments & 4 replication
v' Different type of inducer

* Noinducer
* Yeast
v Fermentation periods (days)
* 30
e 45
* 60

- Data Analysis
- v" Two-way ANOVA (R Studio)

v’ Sig. treatment means separated by Tukey (P < 0.05)



Parameter

List of parameters Equipment

pH OHAUS, starter 2100

Electrical conductivity (EC) METTLER TOLEDO, FiveEasy FE30-1
Nitrogen (N) h
Phosphorus (P)
Potassium (K) > Inductively Coupled Plasma (ICP)

Calcium (Ca)

Magnesium (Mg)

—




RESULTS AND DISCUSSION



Table 1 Characteristics of liquid organic fertilizer on different type of inducer & fermentation period

[ 4.0-9.0 <20dS/m ] [ >2% ]
(Refilda et al.,2018) | (Refilda et al.,2018) (Wahida and Suryningsih, 2016)
Items pH EC (dS/m)| N (%) P (%) K (%) | Mg (%) | Ca (%) | Selected
I x FP
No Inducers
30 days [ 5.33 | 617" 0.26% | | 0.10° | | 0.96% 0.01h 0.01h 3
45 days 5.25d 6.49f 0.28de | _0.10¢ | 0.92f9 0.02¢h 0.04de 4
7.412 2 47f 0.32de 0.03de 1.00¢ 0.05f N N7b 3
5.67bcd 15.32¢ 0.83b 0.23b 1.24¢ —8-57"— N n2a 5
5.66bcd 16.86de 0.913b 0.262° 1.35° | o.08¢ || 0.04 7
oz ] | oo [oosa ] Loza— 168 | lggge— | 5.56°




* Yeast as microorganisms # metabolism and fermentation activities in this
natural setting B have access to the essential nutrients and substrates (waiker and

Fermentable carbohydrates, amino acids, vitamins, minerals, oxygen encourage
their growth.

* Activity of microbial division of yeast which decomposing fungi that can
remodel phosphorus and help PR.

Stewart, 2016).

* More nitrogen content, more rapidly microorganisms multiply and alter the
phOSphOFUS (A.Hidayati et al.,).

* Yeast in normal state have large amount of potassium and increases during
active metabolism (armstrong, 1961).



* Yeast as inducer shows good in pH value, EC, Nitrogen, Phosphorus,
Potassium, Magnesium and Calcium content.

* The longer the fermentation period, the higher the macronutrient
content observed.
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